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To all whom it may concern: ,

Be it known that I, Carc. M. Yobrr, 2
citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new
and useful Improvements in and Relating
to Metal-Bending Mechanism, of which-the
Tollowing is a specification.

This invention relates to'a mechanism-for,

bending sheet metal or other material and
particularly to a mechanism of this charac-
ter adapted to bend or roll laterally either
or both longitudinal edges of a sheet metal
strip. ‘ g

One object of the invention is to provide a
simple form of mechanism for bending a
strip of material along one of its edges into
bead shape. L
~Another object of the invention is to pro-
vide a device having co-acting surfaces or
walls adapted by a single operation upon a
strip of metal to form a bead along an edge
thereof. ‘ ‘

Another object of the invention is to pro-b

vide a device adapted to bend or roll a strip
of sheet metal along its opposite edges.
For the purpose of illustration I have, in
the accompanying drawings, shown and
herein described one form of mechanism
embodying my invention. R
Figure 1 is a top.plan view of a machine
having a metal bending device embodying
my invention. Fig. 2 is a side elevation of
the machine, parts being broken away. Fig.
3 is a top plan view of the bending device
showing a strip of sheet metal being acted
upon thereby. Fig. 4 is a side view of the
parts shown in Fig. 8. Fig. 5 is a section on
the line 5—15 of Fig 8. Fig. 6 is a section-on
the line 6—6 of Fig. 3. TFig. 7 is a section
on the line 7—7 of Fig. 3. Fig. 8 is a see-
tion on the line 8—8 of Fig. 3. Fig. 9 is a
section on the line 9—9 of Fig. 3.. Fig. 9*is
a fragmentary section on-the line 9—9 of
Fig. 3, with the strip of metal omitted.
Tig. 10 is a perspective view of one part of
the bead forming device. Fig. 111is a front-
end view of the part shown :in TFig. 10,
somewhat enlarged. Fig. 12 is a perspective
view of one of the other parts of the bend-

ing device. Figs. 13 and 14 are perspective

views of a bead forming device, looking -

at its opposite ends, embodying a modifica-
tion of the invention. Figs. 15, 16, 17 and
18 are secticnal views on the lines 15—15,
16—16, 17—17 and 18-—18, respectively, of
Fig. 18. TFig. 19 is a perspective view of a
bending device having bending walls for
bending the metal laterally along the edge
opposite to the bead carrying edge. TFigs.
20, 21, 22, and 28 are sectional views on the
lines 20—20, 21—21, 22922, and 23—23,
respectively, of Fig. 19. Fig. 24 is a per-
spective view of a strip of metal illustrating
the formation of a bead when operated upon
by a bending device or member embodying
my invention. Kig. 25 is a view looking end-
wise of the strip of metal from the right
hand end of Fig. 24. Figs. 26, 27 and 28
illustrate the metal bending device, of the
form of the invention illustrated in Figs. 1
to 12, but constructed to bend up that edge
of the metal opposite to the bead carrying
edge, Iig. 26 being a fragmentary perspec-
tive view and TFigs. 27 and 28 transverse
sectional views corresponding to Figs. 5 and
9, respectively. '

In the drawings, 1 indicates a suitable
frame or bed supported by a set or plural-
ity of legs 1*. The bed 1® 1s preferably pro-
vided with a pair of standards 1° on one of
which is supported a guide plate 1%

2 indicates as an entirety a device which op-
erates upon a strip of sheet metal or other
material, indicated at A, to form or bend the
metal along one longitudinal edge of the
strip into a bead as the strip of metal moves
relative to said device.. The bending device
herein illustrated and described is adapted
to form a bead of curvilinear shape in cross
section. . The device 2 preferably comprises
a plurality. of rigidly connected together
parts 22, 9» and 2°, which are constructed
and correlated to form in and through the
device : a. longitudinally extending groove,
opening or passageway 2 and a curved
side wall 2% which 1s connected to or
emerges into the bottom wall of the pas-
sageway 2¢. As will be later described, por-
tions or sections of the side walls in codper-
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ation with the walls of the opening 2¢ of
the device 2 serve to bend, curve, or roll the
metal along or adjacent to one edge of a
strip into bead shape as the strip slides end-
wise through the passageway.’

The front end of the groove 2% is substan-
tially rectangular in cross-section to receive
the metal strip A as it is fed to the device 2
in its flat shape. The bottom wall of the
passageway 2% is preferably flat to corre-
spond to the shape of the metal strip A,

The passageway 2¢ is provided along one
longitudinal edge with a side wall 2¢ which
is preferably straight from end to end (see
Ifigs. 3 to 9, inclusive), and guides the strip
A threugh the passageway in the manner
hereinafter described. The side wall -2°% ig
curved upwardly or laterally relative to the
main or central portion of the bottom wall
of the passageway and then inwardly, as
shown at 2%. The wall 2f operates to bend
or roll the metal of the strip into substan-
tially semi-circular shape. The curved side
wall 2% increases in width from the front
to the rear end of the device 2 to provide

-sections 28, 2k, which operate to guide the

rolled portion of the metal strip down-
wardly and outwardly, and complete - the
formation of the circular hollow bead «
with the free longitudinal edge of the metal
strip A substantially in engagement with
the upper or adjacent surface thereof,

The walls or sections 2f, 2¢8 and 2% are
curved on the same radius about an axis
which is inclined from front to rear of the
device -2 toward the longitudinal axis of
the strip A, as shown at 2¢. By the con-
straction and arrangement just -described
the walls or sections 2f, 2¢ and 2" lie in the
path of movement of that portion of the
metal which is rolled into bead shape and
thus effect the bending or rolling thereof as
the strip A moves endwise through the pas-
sageway 2%, ,

The walls or sections 2f, 28, 2% are con-
nected. together or merge into one another
and with the bettom wall of the passage-
way 2% go that the bead is formed by sub-
stantially one continuous operation, as will
be later described. -

The part 2" is provided with a rib 2
which forms the upper surface or opposing
wall of the passageway 2¢ and along its
ounter side the rib 2¥ is curved to provide a
former about which the metal is rolled or
bent as the metal strip A engages with the
upwardly and inwardly curved wall 2:
The rib 2 terminates at a suitable distance
forward of the curved walls 25, 2% to per-
mit the completion of the bead ¢ there-
by. At 2> the rib 2" is cut away to pre-
vent contact of the metal strip therewith as
its free edge is rolled or bent over into its
final form.,

1,203,090

The metal bending part 2* is preferably
secured by bolts 2¢ to the other standard 1¢
in line with the guide 1% The part 2* is
provided with a vertical wall 2/ to which
the part 2 is rigidly clamped by a bolt 27.
The wall 2¢ is preferably inclined from
its front end to its rear end and extends in
a plane substantially parallel to the axis of
the sectiong 2%, 28, 2%, of the side wall 2%, so
that when the part 2" is clamped to the wall
2, its rib 2* will be supported substan-
tially concentrically to the wall 2°x

2¢ ‘indicates dowel pins which facilitate
the positioning of the part 2° on the part 22
The part 2° may be detachably secured to
the part 2* by one or more bolts 3. On its
under side the part 2¢ is cut away as shown
at 4 to form the side wall 2¢ and upper wall
of the passageway 2¢. The part 2°is pref-
erably formed with elongated slots 32, to
receive the bolts 8.  The slots 8* permit the
part 2¢ to be adjusted laterally to accom-
modate itself to metal strips of varying
widths." 7 :

The metal strip is preferably fed to and
through the bending device 2 by one or more
sets of superposed feeding rolls 5. When
two .sets of rolls are employed they may
be arranged forward and rearward of the
device 2. Each roll 5 is fixed to one end of
a shaft 5% The shafts 5* are mounted in
journal boxes 5. At its opposite end each
shaft 5* carries a gear which is driven di-
rectly ~or indirectly by a ‘main gear 5
mounted on a main driving shaft 5°.

5% indicates a pulley which, through a
suitable clutch 5¢, serves to drive the shaft 5.

The uppermost rolls of the sets of feed-
ing rolls 5 may be mounted in adjustable

bearings and adjusted by devices 5! to.

cause proper frictional engagement of the
feeding rolls 5 with the metal strip A.

58 indicates a set. of straightening rolls
which are preferably provided. at a point
beyond the rearmost feeding rolls 5. The
guide 19 for the metal strip is preferably ar-
ranged in front of the forward feeding rolls
5. The guide 1¢ may be provided with de-
tachable plates 1°, adjustably secured in po-
sition by bolts 1&.  The plates 1° ‘are formed
with slots 18 which permit them to be moved
toward and from each other to accommo-
date metal strips of different widths.

From the foregoing description it will be
understood that portions or-sections of the
walls 2% are curved upwardly or laterally
and inwardly and then downwardly and
outwardly, and that said curved walls have
an inclination from the front to the rear end
of the bending device 2 toward the longi-
tudinal axis of the strip A, as shown at 2e

In operation, a strip of metal A pref-
erably of the same width as the passageway
2¢ is used and fed endwise to and through
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‘the bending device 2. After it enters the

passageway, one edge-of the strip engages

with “the ‘inclined and upwardly and in-

wardly curved wall 2¢, ‘and the downwardly
and outwardly curved walls 2¢, 2% which
co-act by a single continuous operation’ to
bend or roll the bead . The side wall 2¢
of the passageway 2¢ serves as an abutment
for the strip A to prevent lateral movement
thereof = during- its endwise movement
through the device 2,-and in this manner co-
operates with the upper and lower walls of
the passageway 2¢ to guide thé strip there-
through and cause the codperating inclined
and curved walls or sections 2f, 28, 28, and
rib 2" to'roll, bend or shape the metal into
a bead. ‘

In Figs. 13, 14, 15, 16, 17 and 18, I have
illustrated a slightly different form of metal

bending device. 'In this form of the inven--

tion, the passageway 2¢ for the strip of
metal A 'is formed in a solid piece or block

of material 6. The passageway 2¢ through
the block 6 is provided with a plurality of
curved walls or 'sections 2, 28, 90, 9, which

are similar-in shape and co-act in the same
manner as. do the cobperating walls or sec-
tions 2f, 25, 91,2, in the form of the inven-
tion' illustrated in Figs. 1 to 12, inclusive,
except that the central portion of the upper
wall of the passageway 2¢ is' continuous
from edge to edge.

When it is desired to bend or roll the

sheet metal strip A laterally along both of
its longitudinal edges, portions of the upper
and lower walls of the passageway 2¢, ad-
jacent to the end wall 2% are curved, rela-
tive to the walls forming the central: or
main portion of the passageway 2¢, and the
adjacent end wall 27 is inclined from end to
end of the device 2, relative to the longitu-
dinal axis of the strip- A. In the example
herein shown, (see Figs. 19, 20, 21, 22, 98,
26, 27 and 28,) the opposing walls of the
passageway. may be curved laterally -as
shown at 7 to curve or bend the metal rela-
tive to the body portion of the strip and the
side wall 2¢ inclined, as shown at 7/, to form
a laterally projecting member «’ along the
edge of the strip A. As the strip of metal
moves through the passageway 2 of the
bending device 2 (TFigs. 26, 27, 28) or block
6 (Figs. 19 to 23, inclusive), it engages with
and 'is bent laterally by the inclined and
curved walls' 7%, 7, to the desired shape.

. The curved and inclined walls 7, 7/, prefer-

ably commence at’a point near the front end
of the passageway 2* so that the bending
of the metal may be effected in-a gradual
manner, as will'be understood from Figs.
19 and 26. ‘ '

It will be noted that I have provided a

simple form of bending device adapted by

a ‘single operation to bend, curve or-roll

a

sidewise or laterally the metal of a strip
along -either longitudinal edge thereof; in
other words, as the metal strip A is fed end-

wise to and through the bending device 2,
the metal along either or both edges of the

strip is rolled or bent into the desired shape
by one continuous operation. In all ma-
chines and apparatus of which I am aware
1t was necessary to subject the metal to at
least two separate and distinct operations to
form a complete bead. By my invention I
am enabled to reduce the number of re-
quired steps to one operation.

The construction herein described is ad-
vantageous in that it operates to form a
bead of uniform size and shape from end
to end of the strip; furthermore, as no moyv-
ing parts, which operate upon the metal to
bend it wholly or in part into bead shape
are used, the frame work and other parts
of the apparatus can be of relatively light

construction without sacrificing strength or

durability of the apparatus.

‘The strip A may be of indefinite length:

and fed in’a continwous manner to and
through the device 2; or if desired, strips
A previously cut into sections or lengths
may be used.

To those skilled in the art of making
mechanism of the class described, many al-
terations in construction and widely differ-
ing embodiments and applications of my
invention will suggest themselves, without
departing from the spirit and scope thereof.

My disclosures and the description herein
are purely illustrative and are not intended
to be in any sense limiting.

I preferably provide the curved wall 2
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with a plurality of curved sections when it ’

is desired to form a bead of circular form;
however, under some circumstances the
curved section 2" may be omitted. Again,
when it is found unnecessary to bend down-
wardly the rolled over edge of the metal,
the curved section 28 may also be omitted.

What I claim is: :

1. A metal bending device having a pas-
sageway adapted to receive a flat strip of
sheet metal and a side wall extending sub-
stantially from end to end of the device,
said side wall being curved upwardly rela-
tive to one edge of the passageway about an
axis inclined to the-longitudinal axis of the
metal strip, the bottom wall of the passage-
way and said side wall merging together
and said curved side wall increasing in ex-
tent or width cn the same radius from the
front end to the rear end of the passageway,
whereby said curved side wall operates to
bend or roll one edge of the metal strip into
a ‘bead. : ‘ ‘

2. A metal bending cevice having a pas-
sageway adapted to receive a flat strip of
sheet metal and a side wall extending “sub-
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stantially from end to end of the device and
curved upwardly relative to one edge of the
passageway about.an axis inclined tn the
longitudinal axis of the metal strip, the bof-
tom wall of the passageway and said side
wall merging together and said curved side
wall increasing in extent or width on the
same radius from the front end to the rear
end of the passageway, whereby said curved
side wall operates to bend or roll one edge
of the metal strip into a bead."

3. A metal bending device formed with
a passageway adapted to receive a flat strip
of sheet metal, a side wall for said passage-
way serving as an abutment with which one
longitudinal side edge of a strip of metal
engages, and a side wall at the opposite side
of said passageway and connected to the
adjacent longitudinal edge of the bottom
wall thereof, the last mentioned side wall
being curved upwardly relative to the bot-
tom wall of the passageway about an axis
inclined to the longitudinal axis of said
passageway and increasing in extent or
width on the same radius about said axis
from the front end to the rear end of the
passageway.

4. A metal bending device formed with a
passageway adapted to receive a flat strip
of sheet metal, said passageway having
along one side inner and outer cobperating
walls curved about an axis which s inclined
relative to the longitudinal axis of said de-
vice, said walls being constructed and ar-
ranged to give the edge of the metal a pre-
determined curvature as it moves through
the device, the inner wall terminating at a
point remote from the rear end of the outer
curved wall and permitting the said outer
wall to roll the edge of the metal into a
bead. : ,

5. A metal bending device formed with a
passageway adapted to receive a flat strip of
sheet metal, said passageway having an
outer wall curved about an axis which is in-
clined relative to the longitudinal axis of
said device, all portions of said curved wall
having the same radii, and a curved inner
wall arranged concentric to the outer wall
and extending from the front end of the
outer wall to a point remote from its rear
end, said inner and outer walls codperating
to give the edge of the metal a predeter-
mined curvature as it moves between them,
whereby the outer wall will roll the metal
edge into a bead as the strip moves through
sald device.

6. A metal bending device having a pas-
sageway adapted to receive a flat strip of
sheet metal and a side wall extending sub-
stantially from end to end of the device and
curved upwardly relative to one edge of the
passageway about an axis inclined to the
longitudinal axis of the metal strip, the bot-
tom wall of the passageway and said- side

1,203,090

wall merging together and said curved side
wall increasing in extent or width on the
same radius from the front end to the rear
end of the passageway, whereby said curved
side ‘wall operates to bend or roll one edge
of the metal strip into a bead, and an ad-
justable side wall with which the opposite
edge of the metal strip engages.

7. A metal bending device having a pas-
sageway adapted to receive a flat strip of
sheet metal and a side wall extending sub-
stantially from end to end of the device and
curved upwardly relative to one edge of the
passageway about an axis inclined to the
longitudinal axis of the metal strip, the bot-
tom wall of the passageway and said side
wall merging together and said curved side

wall increasing in extent or width on the

same radius from the front end to the rear
end of the passageway, whereby said curved
side wall operates to bend or roll one edge
of the metal strip into a bead, the upper
and lower walls of the passageway along
that edge opposite to said side wall being
curved laterally from the front end to the
rear end of the device to roll up the other
edge of the strip. : )
8. A metal bending device having a pas-
sageway adapted to receive a flat strip of

sheet metal and a side wall extending sub- :

stantially from end to end of the device
and curved upwardly relative to one edge of
the passageway about an axis inclined to the
longitudinal axis of the metal strip, the bot-
tom wall of the passageway and said side
wall merging together and said curved side
wall increasing in extent or width on-the
same radius from the front end to the rear
end of the passageway, whereby said curved
side wall operates to bend or roll one edge
of the metal strip into a bead, in combina-
tion with means for moving the metal strip
through the passageway.

9. In a metal bending apparatus, the com-
bination of a device comprising a base mem-

ber having a flat surface forming the bottom .

wall of a passageway through which a strip
of metal moves and a laterally extending
member having a curved wall extending sub-
stantially from end to end of said member
and connected to the bottom wall along one
edge thereof to form one side wall of the
passageway, all portions of said curved side
wall being curved on the same radius about
an axis extending at an inclination to the
direction of movement of the strip of metal
through the passageway, said base member
being provided with a wall at the opposite
side of the passageway forming the other
side wall thereof, and a separate member
fixed to said laterally extending member and
spaced from the surface of the base member
to form the upper wall of the passageway.

10. A metal bending device having a pas-
sageway adapted to receive a flat strip of
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sheet metal, one side wall of the passageway whereby said side wall operates to bend or

extending substantially from end to end of roll one edge of the metal strip.
the device and connected to and curved up-  In testimony whereof T affix my signature,
wardly -relative to one longitudinal edge of in the presence of two witnesses.

5 the bottom wall of said passageway, all por- CARL M. YODER.
tions of said side wall being curved on the Witnesses: :
same radius about an axis inclined to the di- Gro. B. Pirts,
rection of movement of the strip of metal, Ep~va F. WrENTMORE.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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